In the e-print arXiv:0802.1585 the authors demonstrate interesting experimental results, which they interpret as a manifestation of an asymmetric optical potential barrier for ultracold rubidium atoms. However, this is a wrong explanation. We propose here an alternative physical explanation and simple experimental test for this two alternative explanations.
In the discussed experiments [1] atoms are confined to a far-detuned dipole trap consisting of a single focused Gaussian trap beam (1090 nm, with operating power of 10 W), which is divided near the focus by the barrier beam (780 nm, with operating power of 0,24 mW). The authors believe that the barrier beam produces some potential barrier for ultracold atoms and they observe the reflection of the atoms from this potential barrier. This is an erroneous explanation because of the atoms are reflected not by the "barrier" beam, but by the trap beam.
Our proposed explanation (also as the explanations of many other phenomena in nonlinear optics) is based on the concept of inequality of forward and reversed processes in optics [2] . Raman transition in the field of the "barrier" beam only marks the initial position of the atoms. On the second stage the efficient Raman transition in the field of the trap beam pushes the atoms in the opposite direction toward the initial marked point (position). We observe this as a "reflection" of the atoms.
Simple experimental test exists for this two alternative explanations. If the trap beam will be suddenly turned off, the atoms will pass unimpeded through the "barrier" beam and the reflection will disappear.
The main importance of the experiment [1] is that it allows to understand a physical essence of the mechanism of laser trapping and cooling of atoms in an optical trap: efficient reversed Raman process tries to return the atoms to the initial point and in that way cools it. Clear understanding of this mechanism will allow, may be, to build more efficient optical trap for ultracold atoms.
Very important task now is to determine the ratio of cross-sections of a forward, backward, reversed and partially reversed transitions. We see now two possible ways: the pump-probe experiments with weak, short (femtosecond), collinear probe pulse [3] and a careful study of the so-called Bloch oscillations of ultracold atoms in a vertical optical lattice [4] .
In conclusion, a physicists will never understand the origin of the phenomena in optical lattice, if they will use the concept of a potential wells or potential barriers. This concept is a myth, phantom [5] . Really, we deal with the quantum dynamical processes, which forward and reversed cross-sections are not equal. In fact, this concept was proved already [2] . Let us open your eyes.
